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Abstract of coiTesponding docLiment: EP0387812 
A semiconductor integrated circuit comprises a 
,p!ur^ity of firet hierarchical units (22) of logic 
devices each Including a plurality of bipolar logic 
devices having a poJycell structure (22a). The 
bipolar logic devices have a first standardized 
size (H) In a first direction and are arranged in a 
second direction for a second standardized size 
(L) in each first hierarchical unit. Each of the first 
hierarchical units is defined by first and second 
main edges extending In the second dlrecticHi for 
the second standardizeid size, and first and 
second side edges extending In the lirst direction 
for the fffst standardized size. Each of the first 
hierarchical units consumes a generally id^tlcal 
electric power and has a first power feed system 
(22b, 22c) lending In the second direction for 
the second standardized size for feeding ^e 
etectric power to the bipolar logic devices therein. 
At least a part of the first hierarchical units are 
arranged In the first direction to form a pturalify of 
second hierarchical units (23, 100) having 
resp>ectlve lengths in the first direction wherein 
the first and second side edges are aligned in the 
first direction in each of the second hlerardilcal 
units. Further, the second hierarchical units are 
disposed such that there are at least two second 
hierarchical units having respective positions 
which are different in the second direction. 
Furthermore, there Is provided a second power 
feed system (301 , 302, 303) extending In ti>e first 
direction so as to cross the ^rst power feed 
system for feeding the ^ectrk; power thereto. 
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0F0|«|a 7fci:7h0|>^l jI3£X|7 27D|| 1844-2 
^m^FsRIi 7^2^A^^|A| O^A^^^l S:£:OH3M-7-1-A301 

7^u^7^s^^! aza-ttafAi dihei^p ^D07h»7H7^i5-e 
7^L.^7^o^a 7\9iMM^] cfopfi i-f^ta 5-4-9-201 

0|;K|in/ii AjTSinai 

^^•^ 7m?Fa}a 7»fifA^^jA| q77F©hap? A|a.diE^ 1-3-10-5 



-^1990-0015349 
1990^10^26^ 



(74) cHaiel ^ 



(54) &^(uNrr block)t'ss 5te M^o|#B^^^«|sls 



3q|2£-fe MOS SEfe CMOS ©HHB| fe^ ^|5!2|So|| Ah&g $E|M(poIycell> t^2EH| cH2S|el ofl» £A|tt gas. 

^3icfe MOS SEte CMOS ^Sj^SSJ S^o)|Ai S^ax}o|| Qe^HiUfil ^S^^S JEA|i© SfcflH. 

J^4£-b $ g^asl S2<S|so|| A^SS ^MS 7Hag -a^spi gffls. 

^|5S^ ^4£2| ^MB ^4^^^- gEl^ ?^SJ Oil a NOR 7i|0| £A|t1- ^5J^\ afitj. 
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JJl|7£-b 3C1I4£^ SBl^a ^ssaj cf# ofls e^xj #7F£t Qg^-g 7WDi 7H|5£S| ^^-^ ^OH ^0|m# H 

mZ3\ g^S gaj^ :;t3Es| Oils HB*|S|S& HAIth yjEsii iifla. 

^c-rnobs^ & if^Hi i^s^F HiJii^ °s m^m §fe ^s^sisoQ AF^a ^^a^ Bfle# s^itt ^as. 

^^^Si^ & ^^^iH ^^loifoil fff# ^^{sIshI hH*1 s^HS^ £>^l2h ^^S. 

jEHisHfe $ srasi AiiawH ^A|oiio8 P+s a«i2issi MHxi ng© HAie skije. 

mes.^ •& Mltf^^l ^>^lofloil a^Si^lsl BBS^B^fi-Tfl ssiaissi uR^l ^flS-g ^cH£. 
^aOaHS} 3«520b£fe ^ ^S^l «^j£«!l S.^S|SO|| 3EJ§sj hB^I 5EA1S SgS. 

[asst S^a^ S?sia|Mo|| as ao| 2, -^©l ^Ms zp^^^ g;}^ Hfo|#af gajsisoil &tt saojc*. 

(emitter coupled IoqIc)# ^ o^o^ <^^^ *HH)|gBF MSx|>:E^s ^^^ch. ECig-;^)^ za^^dl CHS-^:?!- -y^sjHS 

gzjstiste ojoil cH«iI miB cHEjol a|^©W m# T^aiicf. J^IISOB s|>|stoi zf.^ssk B7\ 

m cf^^^sj feaj 7l|o| e - ^12S| ollsllols ^S.^ ^ 10fi| fia-fe^ofl bH^^C^K ^12^ ^1£0|| £A|^ Uj-fifgOl c[^s\ 
^ 14 14ao|j HH^^ 5|o|c|-. ^ 12^ z^^te a7|S}Ti35§ 3E{]lfcO|| Uj-Sf^s. ^t-. Q Dl-^EJ ^ 

BhOli!!:^ «^S|:a ^ 12A|.0jSj -fej-^^gS- «S|a|SS| -^Q emcHa:Sl, S^Sf7|^ 

tmhi cc^H^ am. 

TllOlH CHNOI HSfSISOll 2|OlA-i 7)^ ^0| AfS^fe ^iO| oHjI. n^d^ ^^71- a|A|^os ^fecK 0|5iS t|0| 

^011 nllftfoi AJS^ uH il^os TilolBoj iiS^h7| ?|wfo( 01^3* ^A^i 71^ x||§@j.7| alsoicK oi^W 

o^^ »^ 4*7HA«FcK ajBfAi Tiiolm o|Bi|o| 4|cHs| i|s|a£Mc|. ^ojslss a^sisis^ STB^ias 

7fes^JElns^ 5^S£|o| Slc^. 7l7|oi|fe gs|:^sa| •gs{^S7tS|CH^ 4^ ftlfee^7F21c^. [:i^7|. MS^-y^?^^ ^flSol 

^og Hfl^s ^011 ECL7iio|e^ tia»t7i ^sfs^s^icH sife -g^7^s(a!, ^oflAisi ^^^oj^sr «eao|7^§7^^^fe § 

^7F ^^Sn^. #7^^ ^5S1S!^£J §S^JE0|Ai 0|:7|A]2lcK G|^7|'^:§:d^s| ?i^oi|A| /iis-S: 
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^H, S& DhirBi #alo|>^s o^ylM -if. ilai axfl^e^g 9ia\'S[y\ J?j^c>| ^ql^^cK 

T^SOJAH, oJu^E^#o| ztzfoj feaj§xi, NOR TflolH, §•& :qt2Sofl jEA|tt «Wao| Ytt'Sf'SS ^S© n8 SSS feo]* Sfe 

§a|^-g a#s| SEHSf 7|^| nta|. hSoIW X^-ffSS S^fecl-. E:i^7| §a|^ i6afe na# Hl^SaSMl X^^SS 21 

S^te MbTM I6a| aoixiHS oig gai^si ^c||7| o|i;^|fe S^i^ia. eiQ ogxife j82£<« u\ai 

^1 ^^at^K §Ei^ #s ji. Afoi°i ^^^is ^ Mioi>m ^ A^o|s| 

^3do|SESh7teBH:1.. 

01 gBia MOS at CMOS T^aS S^^SOJAI AfS^cK mOS CMOS?h*|o||>d B|i| gsj^as 

ms.^ ^]^o{] a^H*ilo|7lL.f OL nidBi nHHoj ^ae^ I80B ci|«fq 160|| cH^sl M^l^ 

16ao|l M# ^^ S^mrm o|# £A|8h«cK c^;^} iiJlHCHI s}-^s<«m ^^slfe 17# #^0=1 ^ 

-a^te cHi=si ^S!^ 16aS ^^HSIc:!'. ^i^\^o\ 17 zj^le 1Bol| s}2fos <d^s\iL ufoM-^tvla-hole) 

18aollAi 7l7|on ^SScK £i« 17# S*fOi ^S-b 0| g^ll oll^sfji, 17B| Bf^ ^oil S 

ja«fai. §ai«iaa 16011 s^sj cH»ai SEiife ci^pi BHh^ia ^ 5a# ^o|ck -efoi ^«s) sue s^^si 

a ssi doaAi zMsi mm a °s oi7|Ai A^©ac^. 

aB^^, WEJ^ ^S7|. ea BE^ CML eo) ^ wjoigsj aalsiasl a^oii sj^j^ nji. gajsis^Ai 

^sjslsfif ECL Sfe CML7||o|S AH^^ ^sh>ll cHl^ cH^5j# S.^ cH5i## nlsf-^-l . ms.s] 

17S| ^^o^ §7^A|?i^ 3doi BFsi^oi §7^^x| na, 17© §«}of =1^ 21-^ ^lasi 

j1 SH-fs] §EJ^ ^^oil cf^sl ^al^^ ifrtW. e- o|^g(unacc9ptablB) SiJ" lyoffA-i ^of 

^ 2io|c}.. nam. a}£! #7FSaI| Q^S^NI 172| afe! ^ol #aj^aa 1Ba| ^o|Mcf ^^11 2. 3B]i m^\o{ 378 QcK 

a^SE«lls| mo\ S7hft^S^oj c8«> »^A|9|:7| §7m nH. Sl^sl S^^-E a^fi^efloil Sa^lal ga<a£fi| 

01 e § 0)5^ sK-}oii a5|# ^g-spi ^|«|of ^a^^cF. 4^^^^ sE-fe "^s d^"ol a^waa ^ ^\wzs^ 

^Si9i^ JJJI^upl A^#$^ j^^oil cH-sH>j u|.olc>|«:gsiJ Bf« 7tethtt ai£:A|t|cK 

gala ^aojAi #a|afi| ctim ^cfl-goo sa|^fi^ cflg ae^tWsj ei^ a.^JE*i[7|' 3^0°^ Tflois 

o\^o\ T^3£on Ajsa 9f&i3^oi ^xFg'ae^ 5s««sai A^#s£E€^«l^^o|c^. 

ga{3^S7F 3q|2£2| a^OllAlsi. ^1 im7h^ M$ ffiSa- BH. a^ic«l|S| 0j7ha MS| 59 9^0l|Al SSfflfe CfS 

^^171' ^^e}c+. o| g^ll ^SSoll HAjti- aj52f^o| SNH^ 17gs| a^£*ilfe #HH>Wfe S^loll <^^^ch cHf=H| 

a^5E*flfe ^a§^ £*^icHi ^iBioi, se^^i^ s^iifst ^m^s, ^T^mck. oi^^ /.y^^^ ssj 7feei- ^iit^^Fji, 

SSjs)S2| ^ 7|^ ^?{|Olj 5f£F C>|B^g# at7|A|gjcj.. 

c-l^ol, 3clE|sf &;7i| ^E|(router)3ya|# gfhfh CAD fla|7F =ai^ ^7j|o|l ?^§iinJi , ^oig #a|^W^-& 
S{tuII) S ^olcHj cH«l ^§^c+. fiiL4sF^ 4^S^Sol] ca^t xBy^s^oj § ^ ^o|^ iEth m^^S^K *fly 

a^oHAj, ll£{d«gr©e)-fe ^Eia Qs^sl -^-feoiW cFs*«f7U a^lh^ Xlsss Ss^S A^#s|x| g^^m 

Aj«s|x| tffe eha asti^oii ca^e xp? a^^sixi a^fe asfoi act. oia «By 3o-4o%« 
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^ cf#^-s cH^si Bcino\E:?ym^^^^s\ ^^£L^ll^^ a^Es^ssiai, ^-g-^se^oi ji^sj ^n^2i © 

g A|:i:Soa, ^ ECL :?i|ol e o( 2fz|<H| gg-Bfte s^aisizf a Jills ^qi^sfe ao|cK asfaiss. Sstfilssi §5^^ 

^ cf4:a| ECLTjols^FSaall gh^sl Sti'Jfl oflSS a7|fiH!a»H ^§a| asjst:7| 

afe cK»ai SEl^s oi^ois Sai-gniss BBSS g3S|a|s# Zio\cC. 

gB|^« o«ga7|fi} ^a»H oii^37|§ §a|^s| #^#^^«^7| m^\oi ^5i»a ^ 

SS^jl, c^4=2| ^MH S^-B a|H-DHa^{mlni-mBcro) gsjgl^sj S^^^^cHI ^cH^ic*. 

2| zjzf^ ^^«|) oiig H7isf #^£1- go|oi| qj^foj ^tflT^a © oll7c|{iong Bdg©)-& ^^Ajgjo^ ^ 

a^fl s oB^ife oiig a7|sf soioo cg^w ^a»H ^%^s.^ ^^^ji aei'fl goiiz|oii qii?^ui. ^ g^§s| 

^V7| «tf «8 Oils a7|i2f so|o|l sa^l ^©o^ A}o|E(side) o||xi# tf^Aia *{x|?c|Jl. -^a^fl 
A^o(H<4xlfe oiig a7|al.-so|^|.^oN cflo^o^ ^da^ ^^^Sti^^^ni a^oIs o||:;^|oll cfl*fe^F:zi. ^»|;^5f^Hj 

AH S^fcSilfe 63Si»lli2f^aAfl # oiixi^ c^a^ ^cH^fcK d|M-ohhs ^l^^S tl^sfoi aS^S ^MS 

sf^^te ALU^al oHHS-M^-g ^-^«^7| ^I»foJ Ais. ^S^^Ssjol ^E^Qcf. d|H-o1|3S ^2^^# 7^7:) 

^fecf. a^afA^ srai|h7fe M^o^Al sffecf. 08^^-^^ ^^sf nz^l 2|s S*|# S^^7( 

21+ nB3s-#^ Mioii Ais ^^^ssic*. ci^7[ D|M^aHas oHas *V7W xjcfsa ^, a^^fil 

sl-fe -^eh ^MH 71^ a7|7f ^«|slss| D S^^l xh^Til ^oi§J 4^ 2271 misolcf. ^Ms 

BlISoll jigs} ^^ol g^l a^oilAi ^xiecK b §^o| DlM-oHa^ M^ollAi 351^^01 S^SISfil 

a|l*|7fa|H-DR3S A^^l^H^^ 01. atS^I EHQfil "H^l-b lil^^SJEfi] m S<0| CAD ^s] xf^-^Til ^bl 

SI A^sas 7tes^c^. ci^7i. ^s,n i]H^# ^^a^fe ai^ioii sioiA^ #7m ^ci-^s na-^oii. #^21 a^^isis^ ^ ^q?isi oj^ 

a^a^^fi ^l*|ofl A1 m^m , 71^ a 71^1 ^:HIi^x| gjfe RAM 3f ROM £fe ALU #s| D| 7h^§ aa« 4^ a^K 

^ Igi-^al 1^1^ l^S:af aN-oH3.S M^s) cH^£| ^qe 2E^^2,S.J^ ^emai. et- aN-°Has. 

AfolojAi a?^s^al. n o|M-aHHS m^mm: aS-sfe ^^S:^^ S^isi SSoq cHbs Af#S #aa(global)^^oii cHSfol 

#?e ^ 2ACK ^aia oiM-c4as a^s ea^fe a^aoii «B7h om-oaaa s sg^oo 

;5il^^7| oflsoil, :a3d2| OJS alo| laxfste i*fl§s| S^I-fe^ xil7is|3L ol ^o|| cH^ S&l^oil x-f^si ^ 

a ^I7|m ^ Slcf. ^3^s|as e AF§a ^ai^2| ^ai^2f aijsieto^ a7|# 7fS Xllil ^^^s. 

ci #7^^c^, 

^ ^^B] BE c\m -^21 ^^ ^MH ^a»e § oi|x}£f ^^^g # cHix|oi| qj.g«fe 5!a»Hfih ¥^^^8 Sl^S^H^ 

qem^l, ^u|H S^fi) z^xfoil Al^^og^ ^711 4^^l^c^. oi|##e4. 6J!a^sh-^a«II S 

s »afi| ^afj* a¥a aa^ih ^q^kh §i§aii ^Mm «sas ^aejn ao|cf. 

5J^. ^ 7|^fla|S saefe ^^sj 7Ha^ SSaiflAj as«|oj ^q b «^ 223] saas SAj^f 3d© ^4as 
^AZ,^ slTimas^i. ^qe Y^»as aatf feol H« i^oot X^Sas feol HSf as feO|§ cfefc^^ S£ia 22a 

« HBfiS-aaJBi T^^act. SJfiJsfaa, gai-a 22a OR a-fe and tJoi s #s| -feaisw* xs^H'as ^ w, 

w$ ?ifec^. D|^7K gaia#o| ^q e 22sl z^zwi Hfifi^^as ^qs #^ 22fe XM^t^as ^sa- 7|S ao| L£l ihM- 3*fe 
c*, ofl^^a. ^qa 22S| t^pm sf 10-20 m^m 22am ^m^n, ^ boo-soommsi aoi l# stfeci^. ^qa 22 

#qM 22^ X ^g?as ^g-a th&al ^ga^Sicll 22t>2h22c^ 3i^cK BMSJ 5cXll(22b)fe ^qM g^2| oOx|# ofSja 
£i5i|(22c)-b #qs §^2| a^sf oj|xi§ 3^cf. cf^ ^m, ^alM22aai ^t^l-S #qa 22fi| cm #2ias Q^a 
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n 22bfif 22cS M^H. ^aia^-^ a^S^I 22bsf 22d# ^^foi # Sett^K oM«oll ^ii^ Soi o|§ g^SiHI 22bSf 

22c el-a ^^Sm 2+Zl-o| 3^^^ OlH-b dK^^I S.^ ^i^ajH enroll ol^cHS 4^ ^c^K 

flsHH a S^^ol ^ss| cf^tft tiBg# -aS^PI -gal-i 22a^ ^Aflfs ^dg^FBj^. 

:^5Hfe galM 22aa| ^MS ^^ 22& «aa feHl S-^lal o| oi|(H|AH, feE|§^*te 5£a|S ECL 

cHfi^e! P0OR7l|o|ao|cK 

:^5ifif xilssdl 9lo\M, mnnomm ^^<d± Al^f A2§ •Srlli:^l:i:&i in mf2, ct# e|axl:i:B| Tr3» Sfh^m, 3S| BJ01:±:<H| 
VqbS ©3s|:31 Stfil Bex|>:e{ Trl^J Tr2fe MS. S-ff Sfi^oi, 3H|-gac|.. 

J^lBi^ S|^£ol| ^0|A!, ^^v^^^B] Tr12Hr2-fe M# 7^x|o^. R1. R2. R3. R4. 

R6& 3435^1 a^lH^Hll- a-SSte a^SAB 22bofl c\ ti^QcK H?a5C|:i:E|» Tr13iHr2fe M# oi|D|El-i- L-\ 7[x\o\, ^^=1 (^ol 

6| egxl^El Tr3Sl o||o|Efofl ci tiggcf. bHrto|/r|. sa:^i,Et Tr3fe ¥«t Ha7:|^E( R1 , R2, R3, R4^ :HM 22boi| 

VCSn «|0|:£i§ ?^3L, R72J- R80| of|D|BjS|. ga|E|fe Egx|:itE| Trl , Tr2. Ti3S| o||d|b|o8 a^Sicf. 

^ R73^ R8« aSflSS ^^Zm 22031 SJl4o|| T^oSAl ^§81^ Sin 22c 

S9 VgeOfl 

a= cm TrSfe (^y\M HS^lc^iEi Tr5t ixL=o|J ^^gg tiflol^t-l. i^Hol. Trl . Tt2^\ 

t R60i| a^cli^ 22b0i| 3«|ajos oi|D|slfe 7H& flS-^ 74?H 22c2l chE 2203^ 

VjOil ci^S ciK 

S ^^-S #^E^^^ OUToIIAi SolScf, A1. A20(l oM SE-fe ^^H^J 954^S:7h aisi|^8| cH. HS^cliS:^ Tr3fe off€l 

c*. 3«?|fF^ -tls^ #s^E^^F OLTTollAi ^oi:5!c:l.. ofaW, 0] NOR:H|o|Ms| ^§ ^IS^Hcf. 

NOR:^|o|bs( iiHSl# xgs^ofl fl}>l«fol ^?^«tei Itc^K :^I5£0|1ai, ^|6Hs| ataJ£o|| SAjtt ifc^^fod cflS^te ^^^^-^ -g-gf^ 
3Eti3ies ^ojacK ?EJ5£<HW «H*ia ^Iar^^ i4^ct. 

;^5£<^At Eax|>ie| Trisj oi|o|B|, ^o\£-S^ El , B13* CIHS ^eWfe gfeJ Bgx|-i.E| 7^22! <»1|d|e|. Bi|Ol:itSi|. §a|Bife 

E2. B2Sf C2Hf LjH^t+cK ccfBW, -«^E| CIB} C2-^ g-^^S #A^^78 OflnjElS EU* £2-^ Ol^S S 

^x|:>iEi Tns^ Tr27^ ^E|# ojiD|Effi^ ^E|# Hiioi>i a|o|t:^c|.. ma, muxi^ei^ to. Tr4s^ 

jrsfe Ajs Sa|£|cH oflDje), \5^0\i<9.\ g^N-b E3-E6, B3-B6, C3H:5a Zj^t i4EKflcK »3». "4"a^ Vfe 

x|±:E^ Tr3, Tr4. TrSlr ^B^tgcK OS^ o| £^oll ufE^ 5yx| ^cK 

7i|0|Eo| ^gi^jif j1^#SH- 8|^eF7| sa^cliirEl^ R1-R4^ Bfl^ol SXlellM GNDOIIAH ^|£|te a^£^ 22B01I M 

S «3aScf. 3511^ R1-R4HI SI nS-g-oll cHS-^ H|H;^dbB| Tr1 . Tr2aHr3^ s&t^. #ei^S-& ^|4£ 
oil u^a^So| fi^H^ hBS« na o| a54£j^ 22b^ SBJMBI tfB^# ctjajx^S^S 3^^ac:^. -^Aj^FTfl, 

T-g- s-y^ g^£36a 22D2S+ a^jEJ« 22C-& Vee© a^ssii 22C1011 ais «is agani-. 

£ 3HI 22c 

2^ 5^9- R5-& 71*1 E|H3c|ii:E| Tr52) <fl|o|Bf<H| aascl-. 

•feai 7l|o|S7F eigt^ t^^S+i^o| QJI. 7i|o|Ma| S^JiJ 78o|jEfi| ^^Sl^X^^S.^. n\5S,2\ nH^sl 37|# 

#7^3 371^ Yg^i&sa #7h«w atecK C'\^y\,^7m sje°F7i a.^s^oii i^^^i # 

7hSfCK 

tBlTllolBsl a^-& feai :H1o| e7h g^isfe ^<^oi tfMi^^ B\D]tlci chB -lal^^ #£|Ms| MlO^^rirEl^ X 

a-^o a ti&S a^-& 7Woi a^ft gal^ol tiy^ o^mM l^^S.m 220011 laj^ai ^cH7|ol|xioii H^B as^S^ 22bS ^ 
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?H|5Ha| slojA^ feo| HS Ste ga|{fl 22aSF a^£« 22bS2f 22cfe YMh»as ^MS «^ 22SJ SWfe S^ra i^H 

ms.^ #al«22a'7F 2H?fc|s}s# ^^^fe- gapj cfB oil# £A|15^5acf. Eif^m MSH7:|-i;E|fi| a^o| x^^l^^S ^^^a 3^18- 
^ ms.^ mSE,s\ 22aS+ ^^3\ gai^asa^-fe SeiE08/H Y^l^oa ol)S€! aJSol-M 22dSf 22e 

cs^ Vbb© S5«h7l «§KH YShS^si SEfe ^HS 22§ §«K)1 X&»HS tiSSte 22da|' 22e# i4 

g flsw sa*ia nsi^m xg^ssi 22f-& ^ssss^i ^ saj-a 22A*mo«A| aaac^. 

•n-MH m^ 22S] H7| £^ go| L-& ^ ^sj^ o|«i( ^a^gv S^s). M^lIAf gai-^fi) ^efo^Ms^ CADoii b||xi 

S| -gO|^« 7|^ ^MH 22011 3\tl\ ^HfF X^^HS. ^MS #^S1 go| L# #7FA|a o^Ai ^7m^l 

L0| 3i}H ^^Eiia nj. iEj^l >:HH)H(strlp>^ a^i;^fl 22b2f22c0i| tSefl Ah&^ oH-^ ^ Bf^i ^# o|5iS hs| 
§7|^ Stislss o|C7|A|ac}. ae^S^II 22bs* 22o2| ^ #7WI s|«S ot7|a feol Hs| S7te §7fS opiAiacK the # 

MS SOI LO) Jif£«|.7fl ^±m, 27H 37«s| €b||^o|| EflS^te So|..ga|ao|| ^s^^. sK3a #as| 

^Biis opis ^Ha M^oiw gs^si ^y^^lt^, ci^as. ^^Ms #^s| gsqajfe S7Ftt gallon nsw aj^ aoixi 

M^o| oqga B^fiF^ol. #s|^o|| ^u|S M^oi|Ai g^s} ao| Le! ^ets| ^a|^oi| cfi^ ^ 

esa, SOI LSI xi^tfss #a|^sj 5|«a}a § o|, 2mis -ys^ ttH 60%2| *^o| tth^acK s ^A|oi|o||Ai. ao| l§ ^ 
u|B 22011 10-20 SBjaS ^x|«F7| n 600MmS.-a^acf. o| *lcH£| 5-10%o|cf. 

■& #Ss| «|SStss| a^sll ^J^lojfe a^S^HI H 204J2I #MM #S}s| u|x|s| o|l# 5£A|a xiisH^ Ss-sW ^aa^K 

^|9S0l| acHAl, a 20e a/^^ U^I£fS|SS^ e>5^IiftH#3E^fe 21aS} Zl^oiiA^ SHE} cK^fiJ ^qs 22«S# 

Hte ^MH m^ SEfe olM-flflaS 23^ tH^Sl ^Sll :|| 21# ?>al, tl 210J -feo^^cK ^ pN-oHHS 

23oilAi. cf^sl ^qe 22fe Y^^I'SS a^s. ^^oW b|^S|HS, M^s| 5He|W AtojH ol|X|fe Y^^^ § 

mmc^. ^qsj □IM-Dfia.s 23o|] am^ 2^ oiq-oHHS #^oiiA| 4* Xlct. ^s. Djq-oHaa 

23S Y^*^°S C^of^ a7|-& ?># ^0|c|., X^^lAifil ajq-oHHS ^^ 233\ 5L7|-^ #q e 22S| 7|^ a7|S} ^ 

*im. c:i^7| 7i7|olte ^qs ^^ om^l-oi #7FtK a7|2^ RAM. ROM ALU §^1 7|^ ^^c^ cH*t 2|A}2f^ a^ai Di] 
7|-a 247F ^do!c:^. Diq-olHs 23€ DlM-oHas M^s| ?ao| jZ. 4^:i^aaoll dlfh ei^S 3*fect. 

□iq-oaaa Si| 23B S som ^oi^is^ ci^st JSjaS^ ^at^ Diq-ollas #^ 23m^ 9«ac*. xi|9£s| ^Ajoiioo 
A1, o|q-oHHS S^ 23§ oiq-nHaS 23oflA^s| ^qs #1* 22fi| € 20S X^^»^ ti^^fc 5H|S|«f 

a D 21011 ^oiaq. oiq-oBas 23s) oiq-aias 23aHi s^o^}A^s^ ^1 a-js ^isiof j^^si^ 

ehSj ^-^-SJ c^B □iq-'DllaS #^ 23-E X^lgl-^S AHs ^a 27fl Ol^i-Sl oiq-nHHS. 23fij #3|>wBl(cluster)S ^1© 

oil##a 7l7|c^|-b Ajs ?1^^0\ ^Oin aN dH3^ 23b. 23c D|q-ti||3S 23d, 23e0( Met. Diq-nljas ^^ 
23ds^ 239^1 HAi^ u|.a^^o|, sjg t!- □N-^oHas 371^ aJ^ ^ i^xfe b^ez^. 

Ci^7l. D|q-D|3S 23S ALU ^J^f t|S| ^ffl- 7|fe SEfe Sxj© S^^fe DgaS lOOS W^^W ^S^OJ AH 

S i^s^iisioj SEHacK o|D| H^s^i^o|, zissfe ital Ei^ D|q^llas 23€ €Faa7l^ S^sj 7|^ ^xj sffec*. 

S ^asi ^fia E^7^xf -^ge n*AK)|onAH ^o\iA^ jqias^ 25K0I s£fe 3^H^si3i| XM^S^S cHf'SJ aiq-oaas 230| 
Xlcfe 3io|cK cj#^:^, 7|7|o|ife 21^1 x^iS^o^ ^ois 278 oj^si aiq-Daas. g# 23ol 512, a o|q-DHas M 

^ 23fi| ^^te Xf^§?l| -Sd^^ ^ SICK ci^7|. D|q-D|as 23Sj Y^^^Bl ^*|^ Xj^TlI M^^c|-. Ais o{q-o|{3 
S 23# fh^ msLS, ofe ^doj oW °s #q E ^fi, L\ L"S ZMt} o|jx|s^ a^s* ollT^l^ cf^ ^q s g^o| ^cjj 

71 oiix|2f uj^ oiixi Afoioil c}|#3fx olM-tfl as »^ 23'& otsa-ci.. o|q-QHas s^ 23S) H8^o| slxJs^oaas-#^ 100 
s| BBS^ g^dj u^^Qi D|q-a|iaa 23# SfiW nB\ji D 2i4fs| dHhs-S^ loog #ftH>l ^tHo^sf . 
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m^ 22 ^^011 SKHA^, ^hJ^ 22aAho|a| ^2: ch© 22^1 ^E^-^fil 94Sol| c||t^ €1^ 

ScK cH^7|, aiM-oHHS ^|■^^o|] 5^c>^A^ ndl sihS ^i-ja 22A|.o|a| oluMBas 23fi| # 

MS »^ 220||A1s| ^aoil CHS tfxt^ ;qlsj«Ffl a^Qcf. DfaW, ECL7I|o|S2| #sf^£oi|Al g|:fls| sl:ifc:ao|s 2| o| 

as m^2m ^mn 22^ ti^^w fla cts om-.QBas m^.23ajoioiw asa se^ g 

^Jiy 26S #H|^ Ahg^oj Xll^^DK 

250II ^o\M AfJl^iS #S# ^^iSfe c}# =ii3E7|- ^Hl. chB ojM-oHHS 23Afo|a| Jr 

iiHsje! ^:^tiSo| ^^l^cf. i:i-f-7|, ^#3f e^^^ol al^ D|M-Di|as ^^23S A^Vb 'SSoil cHtF oN-oHa 

1. 222, 223 ol^cHan. J«y 25fe eigtholM-oHHS ^^ 23Aho|o||A| ^^^cK -^MS S^ote #aj^ 22a 

SI saofAi, ^b^^aae- S5^£*ii 22bsf22c2| efi^o}2ii2| edyiwg BiiaoiiAi £A|s|x| £^ aaaoii o|«a e^n-fe 

1. 222, 223BI Sa|^ 22aoa a^€! 0|# e^^l-T-fe-a^Jc^l 22b. 22g£| 2i|S«! MMm SE-b ¥eJ^ s81i>l|Al ^^oi 
a £c3Hl sue 22Xoi| s|eB A1S aaacK S^NI nSS 22Xfe B^isissl ailS! ^S:tiao|| ^(88 Af^gcK ^H. 7i7|oi|fe 

D|u|-DHaa m^ 2m\ ^aia 22aAto|Hi ^^aaon chi& ^^bi^o afe ^ei«a aoiaojAi 25011 qis«jfe c+e 

g^jaiss] ai^^^stdl ui^F^le! ^^ofe gajgi 22a-fe ^^ 22 

^ , 222, 22aS| UB^-g -MTll^h^ A|^iol( 2^ oN-DfiaS. ^^ 230ilAH a^S: 7^gr7iJ sH^c^. 

22aF pN-oMas ^^ 23# 7:^^H|l«|o^:EL^#^Hl S^E>^g#o( ^^^cf. 

sJlObSfe u|a m^m =f-^^ ?fe CMOS S-fe MOS Sa|«aoJ i^s^iSsl oi|# £A|s|.acf. 

^sjsisoii ?icHAi. ga|a#s n\2^^ o|Di -as© u^sf^ol c\^9\ ^al^ if^ leaa aHiisiJi, Zl 7ja|oi| cfi 

SB Ais. -galS wal^g ^^^^ 25x§ Af§ ^Je^o^u|a^ a|s elSlI: gai^fii ^s^aoji nflSK)4 ^^s^a H 

a 22x« AW^os^i ^flac|.. 

agS 22X-& ■^:Btspi ^^foj §B|^^^o||/cj ^ai-g zfzf^ Wal-gsj a^-sfe CH-S- ^^}c^ ggiif 

asc^. 10a£Sf J?llOb-b cH*fl^ zi3ia## ¥s|*faf. o\^^ @a|S z^ztsi ga|siH7F Tiaioil a^s|x| ^ 

saa iflSal #Soi| ^:H«^o^ t^x| i^^^Ji. ^sf^Hfe W^3\ g^oB :c|«facf. iH^ol, gs^ CH« # 

ofl«l SS© a»§7fac:K afeW cf 0^71 Aiac^. 

^^ 227^X1^§°S 7|g a7|# 5^01 o|q-DHaS ^^ 2301 X^t^SS 7|§ a7|2) gsj ^E|Mi^ ^^€^a7|^ 5>shs. 
□Has 100S) ^Tiia). «ait|^ cad %s\ S^l-S 5L€?qoi7|| ^ c|^^^, ^ ^^oj] L4E^\4 M^<^fi^o| alM-oHa 

S 23£| ^^C^Ai ^u|E ^^ 22^ oHaS^-gs -|002f ^qe 22^1 7}|y§ Aj§8h^ ^Tj-^ 

x^^7fi ggofl cH^ «iS«fcK ^gsi oi ^3Et o|as-^^ 100 Lg^^i uflxioii cfl^fife amo| sJa. nHa 
S lOOHl uHxlog cii*^ aJ^oilAi ^ 3Ha|m ^allfosMl ^l^fcHj b||x| inS, fealoQ c:t|*Hilo|=qai|- 

Alzj.. ^Tiloii c«t^ S=s| 2^:1^ §fii cf^s- -^aiSh ^as aFsf^ol ^^IgcK o|M-o||as m^ 23s\ Hij*l7f cjl 
J^IS 4^ Seisas ram, R0M3* ALU #s| ,iH|7|-a 24fe- €l 2l'feFs| ^q«|oll 4* 

a 20s| E ^€^08 sasF s^-B Ssisia7|- & ©ss| ^Ms 22aEfe olM'-oiias #^ 23& Aj&^w * >|2| sia 

^^acf. o|5^ aIM-o|ias #^23s| BHSol ^ ^^ 2^m] -^Mh 22 e!# ^ cfi^eOs. ^S.«F70 #x|ste a 
21 ^MS S^oil S^iol 21^09 CH*I1^ 3^sf:^ -&Bfl^# h|o|^. uHpcH a^l-S S^jslSoB ^S^te 

as aisa M±m^ ^^^^ at-ga siarttcK uss 55 Ai^iSfli ctim oat ^oick 

>«11ic-^ 267^ a 21 # Y^t^HS H^2.7fl o^^g ^jy 255^ ^'^^ 21# -S^W ^Sth ^ Wch"!- 5i 

IhSsi om70las S€J23 AK3|ol|Ai ^"1^ ^A|oa§ aAl*t5acf. ct^al om-«Has 23© D|u|-aHas 
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^, 232. 233^1 ^u^Jl Y^-^^s. asacK Diq-oHas m^ 23 

1, 232. 233SI ztzfoil 9lo\M. YS^Sas c+?m 37|# ?te «Kt o|a}s| D|M-oflas. 2301 £Sac+. n9foO^ DN-°Baa 

^ saoii sEs nna ^Ms m^o\ sack flsi^ie! a^sgaae-i- Ah^s^ aoi 7tetMi?4-t «Hte oN--oiia£ .g^ 23 
jsbb oiM gss 25fe 22fij aoi L3^ #aa ^ssi zf^ss smacK n^zas^fin 51o{m a^ 30 

3O2. 303§'& gsa 3?H-§ 2&,,-252. 25g #oi| i:H#«KM o|# aa< tHiii^-B S-S oimss S^ S3 

23,. 2320II 22fil a^£«li 22Bl>SF22cO« CHS^ SS^S ^d^acf. a^S^HI 22bfi«-22c-b 3HI11b£oIl S.^^ 

OS £EA|?[f b^af 22 MiogAi ^±^^o{\ cB«w Af^g nm^s\ ^ejflS ^ffloiiA-i a. 

^ 30 

3O2, SOa^^^^ BilVI >iltiJa|| ^IS^cK 34l2b£o|| X^S-S^ ^SL^^ZSi 22k 

YgJ-S-HS cj© -ySSS ^ 22X2# £A|ftjgc|.. o|^ ^^^^ 22x 
22X2^ a^^ £^ i4it! 22x# ^^^m, 0\7\Mi x-|€£|aL .Ed« 22X2-^ ^«l»g BlgS 

' atew . ae^ tH:i:# 30,2} 303^ h ^ 22^ 22bsif 22coa zt^i- tiaj^oi, 302^\- 302S eig ft * 

MS 22»S| a^ JEj« 22b'SF 22o'oa C|i^7|, tH:£=S 30 

^-30g-g a^ ja*faoiiAi a^ a}oioi-§# powERviA# #^kh y^^ss x^j^shs ^s^aj^pi ^|€h>i Mi^i 

J^ffl ElISS y^^^Jl ^a^ fcH^i: 31i2f 3I2S. Vqc s^ VggOfl cH§«fe a^HS $2€|cK SdSiwa, -f^^iflll, Mmmsi 

1 . 3i2# :<ii^#saAH sAfoj s,ftms\ i^mi 2Qse ^a^ »ii5i-goff &s^n ^fcH^is. aa^ §5 ai-^-boo 

=S 20#2| 22fe^ a^ ^:^m 30 

1. 3O2. 3O3-0II «J^ial, M?FS ^^Itaa^Bl ^^3if ^ 21-^09 3io|cK uja ^Aith^-gof 4:£>ia?^V 

ggSf Vcc# SSa^lahS S a^ §S A|^g^ ^70 ''^aj^ol. ol:/|Ai 37(1 o|^s| :fc£:£i aofS ixllSsi 2f n^miM a^ 
fcH>:^ SEfe a^ £3HI3 osAH Sggcf. 

a9t^ ohsFSol Ajei^fl ^@(H|Ai gs« jgia 25,-253<«l cfl#«f^ 3^ tHii:# 30i-302# ^5&^sAi 

^HSf olM-DHas #^ 23ofliHo) §sj# Ato|2| A^s^a 25x(?l10aH)o{I cHsH 5c|^S?ii a^^M 4- Stl-b gSS 5!tf»8 
silffle a^&f^s^ §:?^t^cK Di^7|, Ei^ D|u|-oHas. 23oilAio| E 22AH5|fi| AOm«B BlISoilAi yghgk 

^ ^^tia s« 23xs ^hssTii Ewojs ^ ai=^. xs^^i-m a^i ih^^© so 

Dimas «^ aa-g m\t\^ aicf ast^iei a^oy cflt^gq Ai-vgoii 3«oi3£oi| 2|7i§w Ai*^ 5!o|cf. o| a^oii qi 
Diq-oiias S^ SI cj^^ja i4EfMI-b HSoii o|M-a||as 233* 23'7fx^»J* £5^is(fe Ya-» 

Ais oi^sfTii «i*iacj. a^B^A^. Diq-flHas 23Jit 23.*5i AjoiHoi safe ^sa 2S7^ a 21s saw ^qass 

0| ^^oli. tH:ii7^a^ 30-,. 30^'. 3O2, 302*oll 3\tt[0^ 3H113£0|) HA|§J u^Sf^Ol t>^£q dIM-dHHS 23. 23' M 
om 25Sj ^ISSjJl. as^Sl g^Ol 7^12ZS\ «l^^7ll Xa-t^Ol ¥a^ 31^3^ 312S-^E) 

o|# ae^ tti:iit>fl 7^«Bac|-. olSS a^ §S ai-^h ^-l ^ 2is| Dluj-DBas 23. 23'S| 3doll a^^sl gi#el© S 
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2mm »PI ^S5^ 31 

31 e^fil pio| ^ ge^ 21011 olM-DllHS ^^s^ ^± feo[ H23MCI- sf:^ -^g^cf. pie ^^5^ a^i!l 3ia 

^^ 232| nB*|xia|7|. §^ Air^goil cjit^ ^^tt Jia^aiol CADoJ s|SFcH z^^mn nsfji JLJ^°s 4* ^cK n^oil »| 
^W, Sfololg £x|)s| ^§(routlng)34 ^Aflft Mc}. Solsfcf. 

350l4^fe #g A|:A,^s| ch^ ofl-g. L-FBKJicK o| oij^ □IM-DBaja m^ 2301 3g|9£o|| £Afg! ^ujing -^Alojlsl a^fih ao| a g 

^ 21 ^|0|| ^[^B:^\ ^as^ 31 

302^1 ^W^H 31, 2f 3l2?F §^ 22^1 £JH1 22bSf 22cOH g^e^cf. Q 210i| 31 

lJi|-2l2-B »iliaa£.SAi am ^MS 22S| ao| Lficf A^4JA^ wtj aSSijGL, d|H-oH3a M^23S| ^ujE g 

^fll o|i^ sm^J DIM-0H5LS M^oi an *Se^ tH-i: 31,Jat sigOll si©HH Ja^:^^!, ofS oIM-nHas S^ 23a| 
H m^ 22S| Oj© 5!0J|S| gaffij §50] 75|14Hol| £A|a mH)|0)-# POWERS S«K>I «^ alcj. 

3efl15£-b QsjSlSfil ^l^nll ^A|oJj# ufe^j^i^. fi^S^Q feo| Hgaai Hggb-^ 22^3^22^3\ gol cfet 

t.^ D|M-oBaS #^ 23. 23', 23" ^^«F7| flSH>l a 2lofi Xil^QcK Zl^dofl^ d|l-1-o|| ^^"©W g^fe ^qe 

He^Bi s «^o| ^qpisf djsf ch|;c|s| jej^^F hs asfslsScK o|Efa t1.3E7K 7|^3!|- H7|o|H ^ 

o)th c)-?>ka cl# Ss| waiaoj SH-}s| soil AtssioJl afl uh^sfcK 

o| -^AlolloilAl, #a|^e H22a. H22b ^ H# 2^ zigo^ S^slIL M feo|# 7fX|-b # 

^HofHS^ ^^ecK ofBl-Ai, x^^si ^MM #^s| ao| Lo| zj- ^Qm:^\x\^ ^u|e 22 

^, 22^9\ tl^^ ^^0| ^Efycf. D|q-oi|as §^ 23 £Efe 23'S QslQ ^u|e S^*h«SAk|, ol|^t|:S^H|7^ CADofl 

tiTfl 91^. o| . s^sl ^^011 5es|o^o|:f^ ge^ sfe o| A}^^ ^S«F?B 33# 9 ^ SI 

cK EtfafAi^ ^|13Hs^ m4:^o\] s|>^:s|■o^ A|^a a^ M^^moi o\ s^ob-^ sjijsioick 

xoi6jE-fes agon a«!stsfii ^aioj-^ L+Ewict. xjisssi a^s^u|$$|.7ii, asaas^H^ 22 

b. 22^^ ^go| ^0|cK 01 ^A|Dj|o||/H. ^MM H7[cHI i:K^I'3q.^£7K ^qe .^ao| x^^o^M 37|7f2|^-^q 

H ^ 2iH^ ^ ^ ^7feic:f. x-nisssj ^-^sif ^^oi chguj, mm^\ m^\mo\ y 

^ffo^|A^ HS 7Wq o| ^ote slcK o[ ^A|o(loi|Af. X^IWIAI n ^o]^ 7^-^- ofM-olias #s 23, 23' Si 

23''s| c^B Mo\ X^tWlAl ajaj7W ^o\^p\x\o\ ^oM am Y^^l^ollAi ^q\^ 7|.x|fe #u|e g.^, 22 

1. 222. 223, 22i\ 222'. 223', 22^\ 222". 223"'g- ^^QcK ^MS 22 

1. 222, 223« ^itl- §0| LggS 7^21, #qE| 22V. 222*. 223'-& SMSt ao( l^.^ 7^01, ^qs #^ 22.-. 
222". 223"^ -g^Sh §01 Lssb^ 7jac*. oiq-oHas ^q S 23. 23' 31 23"fe AIS. ciJS 4^ 2» feol H 

23. H23^ SI H23b§ 7Fai^. oJoilAi, Diq^nja^ ^q E 23a| ^01 H 

23b#^racK -^51^ oiloilAi. □fq-.Dijas ^q^ 23^1 feoj h 

23a^^ o|M-°fias #q s 23'a| feo| Hgsa"^ D|q-oH3S -^qs 23-sf H^3b7^ a1^ cH-hH Ais ^^«liacK 

»lll6£fe 0| iJA|<^|oO 35^ ©5 A|-ig|Sl 0B#.SC| qE^ylcK 0| a^$gA|:A:ae 3«15HS| ^A|o|Oi|£ ^ SiCf. 

§g A|>j:goi J3ii3Hai ^^ A|.^^ '^7Hsi 1^ 31 

3l2>h S^SfTfl jl X&«Ol!A| Aia 0|$t.K=f. 0| ^^ Ai:i:l|oflAi, E^ 31 

,alf 312^1 Sl^ I2|3t|7F Cf^fif7fl# ^ P3S. ^^QcK 
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p3<H2saP3<H2ab»=^w P30| ssi D|i-|-Dg3£ ^^ $MBS| ^± feoiMcj o|fi|.aoi izi*i# ^asfs. 

o|L|-Di|as o\m sWoo a«s| 31 

^1|17£fe & "^^Hl cWBiwjl ^A|ol|S i-fEftlicK o| ^A|o^|ol|Ai, x^^lAi ct# H7|# 7txiDl YS-%^Ai Cf^ feO|# 7[X\^ ^qe 
£5^01 olul-oBHS ^^HH 3^iiS?fl ffiHacf. ZIBJHS. 0) S^I, YS^^Sl aN-oHHS S^S| AjO|= OfiXl^h 

StF ^dS oHcK olBlth a^. oisa S3 A| Jiiii^ e gas] si-fc LMc^ tt4s( P4-& 5fe 

302« HBiasFHs-tti 3s|s€ -^ 2icf. c^A| nisi c|^j4 aoj a^mc-i . 

Xfe^^si D|q-oHas ^^ ^qe -u| a g.mo| go|# ufEhyit:}. 

niQsm 3\7i^}oi, ^^ B{i^ 3o^n 3opis^& ^M°ts\, a^^H|*^7ii oiq-n|ias. ^^ assi ajoihoii a-^ #sa 

25011 cflgste $oB ;g|^s|ui, a^si saoj ;E||i2a£. «13£ I6£st| ^Ato||a^ «l$*f7|| xg^»2| ?ae^ 31,5* sigft 
:5j^#osjft| 7FS||^cK DlPh^ 24fe 0|o| /H^S RAM, ROM SEfe ALU §s! ^Ife b# ^ m^ 22S| zz3dM 

iii|7ha 24S| §^|oj 2^7}o|| aaiS 5SSPI ^l«}t>l, a^HSfl 24aatS^ Sicil 24b7j Y&l^fit Di|7'H^ 24«o|| gahsfos. nms\lL 

^^€r ^^ 24a. 24b SJ Bf:±: 31-,3If 31gffl| ja*rao||A1 QSI U^O|0^-S# «»|-0=| Ofl^Hi 240ll ©gSC*. Y^ifO||Ai 

a^ £^ 24aS|- 24b^ got L 

H«l 24aSJ. 24bS. gJ^EfStTlj ^ ^\7}-^ 24fe S 21oi| ^ Xicf. . 

jgnga-fe XW-tWW S^mi Sife i«il 24aiif 24b-g- Yg^»ol|Ai a^ bi>: 31 31 -^eI Pfl7h^ 240|j a 

mm se^Pi «4EjacK sq^i pbss xbmm^isi ^m»\d<: 31 

^aJf 312^1 ^V^2| 5l*|acf SofoHJ Xg^l^W 3^ S^I 24aSf 24ba| S0| 1+,® -aS^I-HSJl^. a^Ol D|7h^ 24011 

oii7hs 24-fe a 210U ^ aci-. 

feEl S^|o| cK^sj ^Ms{22)^ ol^xife Dh^oj BholMaf ai^te ^^5^^l g^jslSoO 5aoiAi. A^7j 5ja 

#M eoj 2|2|oJ ^EJ^ 7^^ cH^o| bK)|^£F feE|^x|(22a)S Ol^OjXlJI tl|-0|^af ^ g-*|o| 2j2}o| :5llttl«8 

5I&^ 37f(H)« 7WtH, 4^7| aK)l§a^fe^|§-*|7^^«^^| ^t-lM^ ^t^:^^ ¥^»a S^SfSI H7|o|| cflstoj 5iei»a 

^^l?2f Cf^ HJ-^I tfB*|£|jl. -^^71 7fl§ ^MSBj 2^2|-0| ^fSl'ffi ^OflXj^ ^aj5|JL ^7| ^^Wfl S-^^ a7l0l| CflSj- 

-^«J«a g^^os ^EjDl. ^ttl^g ^ofx|7f5i^flH ^olIx|fif u\^^ A^7| ^tfw8 S^sm ^jofi q»^o^ J^ei^fl ghi^HS s^^^fij 

□1. AJOIS. 0i|X|7F A^7| SaSJ'^ H^ShS! 517|0|| l^e^O^ ^S^SS A^0|S.0||^i7^^aJ^^a AjO|= OllXjSif 

Dh^Hja -fe^7| ?aBi»8 a7|oii cii«Fa) g^i^os sh5pfiw. ^ssa a«ists7h§sm na as^ajo^^^ ^^o\ ^gj^g 

^B.s\ zJzjoa>H :fcHSJ£^ esj zj2|o| aFoj^ateBj S*|s ui|*|«oaiH ^^31. ^7t 7fl# 

e o| z|2}o| tfH)|^a} -bai S^loq S3aj7[ Av^j ^u^^ figsj^ a7|oi| cflS ^^^fl ^^s.^ S 

A|-s,l|{22b. 22c)-^ 7FX|Q|. ^o\S. ^7] 5ielne #MB^ ^•¥'7f SeJ»3 ^l&oijAi ^0|# 7^^ cf^S| ^^^^ 7\\^ 

^qB(23. 100)^ i^^^=o^l oll^siJi, o^7|a-}, ^i^iai T^g -^MM^I ^^7|.5iawl£t ^yjflfl a^jIH oy?:i7F-^wi 

«a, Zf^tSl §iB4;51 H^?H)l|Ai gJ^-JdSlD^, ^^fll «^^Oi|Ai 2^21 CF# ^*|-g- 7^^ ^0\5i ^ns\ ^ttifl^ Tjj^ ^Me7^ 

A|>:1S m^t^AlFPI ?|St-Oi S^^^ ^Blflil a^ >^Iii:a(30i. 3O2. 303)# ^ C| a 
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S^a^ ^11^01! sioiAi. ^si^os g^7|. §s# S^Foi ^^«g gj-u^os sa^^ A^7| b|.o|Ma|.fes| ^*K22a>s| ^^^^oi 



SlT^a^ ^l1^oj| 9lo\M, tl^o|e^^t^l S^I(22a)7F^B3^ ^^t^oo/H z^zt H7|# 7Fx|d^ g^o| uholSaFfcej S 



SloiAH, -^71 ^a«8 AI>w^(22b, 22c}7F ^SSS ^a|£^ j1 ^"iflll m%3^ 



St^^^ XflSsJog 9lQ\M, a^ §S A|:A,^(22b. 22c)7h ©^L-^fe -^M MSJ ^^^^ ^0||X|# CC^Bf B^g. 



St^HA ^eifoll XitHAj, ^ia^q Lfl^# ^K>( S!HJ»iS* fi.H>5l!A)^|7| ?1«K)1 &^7| «s| 

all(22b. 22c>7^ :sa§H|fe ^aa- ^SHS «te "hSi^l 



s^^^ sioj/ri. -^71 ^^ A(>:a(3o^. sog, 30g)oi sa»jsf ^^^8 ^^on =^.?E|o| H^^iiAi ^lim a^^s 
^ ^ A|>,a# c^^^ai a^ cH#»t^ »moii ^j^si^Ltsiase ^ a^ £^7f j^^a a^ *a a| 



sT-a^ :^ii8sjoii acHAi. a54 S5 A|:A:g(3o^, sog. 303)# ^Soffe a^ zMs\ ^^0] ^^^s^ a^ #5 Ai^a 
^ a^ 5.m\ -ya 9d^aoii jhi-s^-^ u|-oioj-^# ^^\q\ ^aw a^ A|5Aia(22b, 22cm ae^ £jhisi ch 



s?^^ »m«oii saoiAi. ^si»8 a^ §s A|A,g(3o^^ 30g, ao^m ^a-fe 4^71 a^ s«7f zt^toi a^ ae*#^3*F7i 

Seina ShtWI-H ShS^Jfe «JCH£ cf© a^i o|^x|ji, c+B £i«7j o|^olx|al, ^^^71 c\b ^^ ^^^l|7^aei 
flB n% ^MS(22>s| -befall rfcSsi a7|(UMcf d| ^"^B &n B|«l(p2)s^wi'« Hh^^-fe 3!§ ^gss sfe 



a^ ^3 Ai:ig{30i, 302. 303)« a^ £*osi 5^2»oi ^jia s^iwai ^« 7Fx|fe ^g^s^ ^^ 

SIS. 
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ST^a^ ?Hi5iwi no\M. «f<H£ ¥a«a ^mb{23i, 232)7^ s^sh ^m\M 99(25, 25^, 262)08. 

S Al^H^ nH§«te SSI HiNloil ^^i^fe ^SSS^te a^j^s. 

Sn^a^ J^I12^| ^Q\M. M^m{30^, SOg. 303)01 cHg-Sf^ S^oli ol^ojxi^ ^ 

^T^^fl ^l12fKH| 9lo\M. o|S«te '^s\ Jf^^j^ y{\%^iA^(23^, 23^)^ MS. ftalsfe c^4*a| ^249 

9(25i» 2S2, 253)S ZLetoH awsfJil, ;[}^ ^^s^ ztz^ol g^»oi|Ai 7^01 ^isjsls Ssllfii 

OflAi «jAlSS ^S-oU, -^71 ^Bj^ gg^ §^ A|:i:l|0[ ^i^j^l ^MS(22)2) ^»fl ^^S^ a7|(UJlf ^Sit^ S^^Sj 3I|:t|S. §i 

aJ^B &^§oi|Ai ^fsisjoj ^^^os cHg«f^ asOs| Sti»a SSoilA+sitias fitS&te cHt^si a^SNIOOi, 



^^a-?! ^12^011 o[OlAl, (25. 25t. 252. SSg)©! ^ei«8 ^MHS] ^i^l B\0[^B\ uK-Fg ^S. 

(22b. 22c)2i BiiffloiiAi c8S€fe s^(2s)on u&^iM zm\ si«foi oi^o|x|fe a# -^gss et£^ =a*! 



B(23. lOO)'tHt>llAH A-is ^sN^ «fl«« 70S ^MH(22)fl| feaj &*l(22a)« ggoW fllh-^ti^aa «fi ti^oi n^^^ 3as 



St^SA >^II17Soo syojAl, ^^vs 354 «5 ai^^^sHs! &iiao{|Ai a-»o£ atMsi OS *fl!t!«IS ^aiti^oD sf^KH @ 



s^s^ xfli7iN 9ioiM, ^yi ^ei»fl M^mm^. 302. 303)01 ^«i»fi sasi ^^^j #^th aoaoa »o§sife.5!-g 



^^^^ ^htf-oil SiolAH. -^71 g^SlS7K 5i^oHsf -^^^ ^%^^\ ^s|Qr ^^|Ai nj ^Hialj "^t^o^ 

£^ ^^ 5^ Aii^aoo,, 302)ei nmi mm^ A|:±:g|(3i^, 3i2)# t>i st^«^:il, m\^^ ^^ a|^ 
aoi 2t2^B\ MxmowM ^^ s-g ai-!^^^ jumyji ^^ms^Mi^a^ §a qis*te jaxFaoii t^^s b^o|o|- 

fioflAj zL^af cjasi - OS «te aajSls. 
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S^S^ H2omo\\ xioiJH. -fe^^i M\m\ §S sigPF ^^»H ^^\M sfs^jfe. s{oi£r^7|[s| c^# s,M\s, o\^x\ 

«|(P1, P3)S &as.^ a^iElfe 31# ^32.^ ste filial 

3;ai^D{| sioiAi, sejjsa ?fls #MMsi 2^:^o\ m^m22a)a\ mm\ ^ 10-20 tBia-^i^aim^ ai^^ssssfe 



£^1 



12^ 



N I M i I 



M M I i M m 
i M I J I I irnn 
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